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we have not found vertical upward velocities so great as
those given above, although horizontal eastward veloci-
ties amounting to more than 50 m./sec. are not uncom-
mon, and the values of ¢, are proportional to this.

Hence it seems that generally, at least in the southern
part of the cyclone, where westerly winds blow in all the
strata, the vertical upward velocity that would be pro-
duced by ¢, and thus indirectly by these strong westerly
winds, is greater than the one really observed. Now the
observed velocity is produced jointly by ¢,, the vertical
pressure gradient e, and the friction (which latter may be
ne, lected%-l; and thus it follows that ¢ must be negative.

is remarkable result may be expressed in the follow-

ing manner: A part of the s viva of the westerly winds

Erevailing in the cyclone is used in pumping the air up,

y means of ¢, against the mean vertical temperature
gradient &, which tends to make it descend.

Now Prof. Hann has shown (19) that the mean tem-
perature of the air column in the inflowing winds of a
cyclone is generally so much lower than that of an anti-
cyclone, that the vertical temperature gradient of the
former must probably be directed downward. This re-
sult, although deduced from incontestable facts, has called
forth much ecriticism, as the incontestable fact of an
upward motion in cyclones seemed then inexplicable.

ann himself has pointed out that the mechanical energy
(i3 viva) of the upper current may be able to pump u
the air of the cyclone against the pressure gradient. g
believe that I have now shown how this transformation
takes place. Of course, there may be modes of trans-
formation other than the above, but this evidently will
accomplish much. As to the wis viva of the upper cur-
cents of the cyclone, it may originate partly from the
general atmospheric circulation, and partly from the
mechanical energy produced by the cyclone itself from
the latent heat of aqueous vapor. The proportion be-
tween these two sources of energy is probably quite
variable.

There is another observed fact, which is exlila.ined by
the action of ¢,. Clement Ley and Hildebrandsson have
observed that the cirrus clouds are much more numerous
in westerly upper currents than in easterly. Now, since
i&, is directed upward in the former and downward in the

atter, the air will generally rise in a westerly current and
therebg be cooled, so that the aqueous vapor contained in

it will be condensed and form the ice needles of which the
cirri consist. The reverse will take place in an easterly
current.

The vertically deviating component ¢, will also have a
marked influence on the propagation of the cyclone center.
Considering the well-known %iagrams of Clement Ley
and Hildebrandsson, we find that all strata, upper and
lower, have a westward component of horizontal velocity
in the northwest quadrant of the cyclone, but in no other.
Thus the currents of all strata in this quadrant will have
a downward acceleration (¢, negative) which after a time
will give & downward velocity. This will reach its maxi-
mum somewhere to the west of the center, in the rear of
the cyclone; then the currents entering the southwest
quadrant will acquire an eastward component of horizon-
tal velocity, which will give rise to an upward acceleration
(¢; positive), by which Et{he downward velocity acquired in
the northwest quadrant will be gradually diminished and
will vanish somewhere in the southern part of the cyclone.
It therefore follows that the air will tend to sink down in
the western half of the c¢yclone and that the reverse will
happen in the eastern h. Obviously this will contrib-
ute to fill up the western part and empty the eastern part
of the cyclone, so as to displace the center eastward.
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Certainly the propagation of a cyclone is a very compli-
cated phenomenon which may have many coGperating
causes, but I think the cause above named is in most cases
a very efficacious one that may not be neglected.
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METEOROLOGY AT TE:E LICK OBSERVATORY.!
By WiLLiaM GARDNER REED.
[Dated, University of California, Department of Geography, June 10, 1614.]

INTRODUCTION.

The Lick Observatory was founded under two deeds
of trust by James Lick of San Francisco, the first dated
July 16, 1874, and the second, September 21, 1875.
These provided for ‘‘a powerful teiescope, * % * and
also a suitable observatory connected therewith.” After
a careful consideration of various possible sites (restricted
to the State of California by the terms of the trust), the
choice was Mount Hamilton, lat. 37° 20’ north, fong.
121° 38’ west from Greenwich, altitude,? 4,209 feet above
sea level, located among the Coast Ranges in the eastern

1 The writer wishes to thank the members of the staff of the observatory, without
whose cooBerat.lon and assistance thig study could not have been made, and in particular
to thank Director W. W. Campbell for the meteorological data, the photographs, and
numerous other courtesies at the observatory.
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part of Santa Clara County. The general location of the
mountain and the larger topographic features of the
region are best studied with the aid of the U. S. Topo-
graphic Atlas sheets for California. The topogapi}ly of
the region is shown in detail on the Mount Hamilton,
Cal., zieet of the Topographic Atlas of the U. S. pub-
lished by U. S. Geological Survey. - The buildings are
located on ‘‘Observatory Peak,” the third of the highest
peaks of the mountain, while on the higher }ﬁeaks are
placed the reservoirs for the water supply and hydraulic
power. The §eneral relations are shown by figure 3, a
photograph of the observatory from Copernicus Peak,
northeast of the observatory, and one of the two highest
aks of the mountain. An act of Congress, approved
g‘eme 7, 1886, granted the trustees somewhat more than
two sections of Government land including the summit
of the mountain; later James Lick and Robert F. Morrow
ave the trustees about 190 acres more, ‘‘so that the
%_bservatory is secured forever against buildings in close
proximity to it.””  The deed of trust provided that when
the telescope and the observatory were completed they
together with the land, should be conveyed to the Regents
of the University of California, the corporation to which
the government of the State University is entrusted.
Any surplus of the $700,000 provided for the construction
a.ntf equipment of the telescope and the observatory was
to be turned over to the university and the income
devaoted to the maintenance of the observatory. The
obsérvatary was to be known as the Lick Astronomical
Del‘nrtment of the University of California.

The actual work on Mount Hamilton began in the sum-
mer of 1880, and the regular astronomical work of the
completed observatory on July 1, 1888. Since then the
observatory has been in continuous operation. It is sig-
nificant that the first volume issued from the observatory
contains the following: ‘‘ The Observatory is not primarily
destined for a meteorological station. Its very excep-
tional situation, however, creates a responsibility on its

art to engage to some extent in making routine meteoro-
ogical observations, and a suitable outfit for this purpose
has been obtained.” * The results of the observations
have been published from time to time by the Astronomi-
cal Society of the Pacific. A considerable volume was
compiled by Astronomer C. D. Perrine, but not published
for lacks of funds. Great credit is due many n:embers of
the staff and especially Dr. Perrine for the excellent con-
dition of the record.

METEOROLOGICAL OBSERVATIONS.

Although the regular astronomical work of the observa-
tory did not commence until July 1, 1888, meteorological
observations have been made on Mount Ha:milton since
September 11, 1880. During the period of construction
the observations were necessavily limited by the ‘‘other

2 Altitude determined in 1887 under the direction of W. G. Raymond of the Depart-
ment of Clvil Engi of the University of ('alifornia as 4,209,42 feet to a bench on
the marble floor of the observatory, by levels from the Market Street Station of the
Sotithern Pacific Railroad in San Jose (elevation 88.7 feet, assumed). See Publ. Ast.
So0. Pacific, vol. 3 (18&13 g 370. ]

The altitude I3, sta y the United States Coast and Geodetic Survey as 1,298.9
meters (1,262 feet) on top of the 12 dome. ‘*. .. the height of the small [12"']
dotne I‘&,bove the marble floor of the Lick Uhservatory is stated to be 10 feet 1 inches

.3 meters); hence the helght of the marble floor is 1,285.5 meters or 1,221 feet.”” Hee

8, C. & Q. 8., Special Publication No. 4 §1900) “The Transcontinental Triangu-
tablan by Charles A. Schott. ‘This elevation is stated In ““Triangulation in ¢‘aliiornia,
Rart il'," A%pendb: § of the Annual Report of the Superintendent for 1910, as belong-
to glass 3 ** those [elevations) determined by nonreciprocal zenith distance meas-

-in whith the probable error may be as much, in some cases, as +10 meters.”

J.8.C. & G. 8. Ann, Reﬁt. for 1910 (1911) p. 308,

The altitude is stated In ““A chtlonarly of Altitudes in the United States” on the
alot&gmy o‘?r the United States Geological Survey as 4,200 feet. U. 8. G. 8, Bull. 274

p. 98,

The altitude of the Southern Pacific track at San Jose Is stated in U. 8. G. 8. Bull.
74, p. 124, on the authority of the U. 8. C. & G. B. as 118 feet. The altitude of the
base of the rall Is stated on the present railroad profile as 08.91 feet above the mean sea
level datum of the U. 8. Geological Sun'o}r.

3 Publications of the Lick Observatory of the University of California, 1887, vol. 1, pt. 9.
Description of the Meteorological Instruments, by E. 8. Holden, p. 78.
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and more important occupation” of construction. How-
ever, the record during this time is surprisingly complete,
chiefly because of the interest of Thomas E. %‘raser, the
superintendent of construction, by whom they were almost
entirely made. Table 1 shows the observations made on
Mount Hamilton for which the record is now available.
Unfortunately the observing hours from November 9,
1885, to June 30, 1888, were not stated; no records are
available for certain months, as will be seen from the table.

From July 3, 1888, meteorological observations were
made at 7 a. m., 2 p. m., and 9 p. m. until September 30,
1908. Since October 1, 1908, observations have been
made at 8 a. m. and 8 p. m., Pacific standard time. These
observations have included piessure from a mercurial
barometer, wet- and dry-bulb temperatures, wind direction
and force on the Hazen scale (until Sept. 30, 1903), amount
of cloud and occurrence of fog, both on the mountain and
in the valleys. At the 2 p. m. and later at the 8 a. m.
observations dial readings of the anemometer have been
made; at the 9 p. m. and later at the 8 p. m. observations
the maximum and minimum temperatures have been re-
corded and the self-registering thermometers set. Con-
tinuous autographic records of pressure, precipitation,
and wind movement since 1888, and of air temperature
since 1890 are also available.

The regular voluntary (cooperative) observer’s reports
have been sent to the Signa{) Service and the Weather
Bureau. They have been printed in the climatological
publications of those services. Summarized data have
been published in United States Weather Bureau bulletins
“L” and “W,” and also by Director Holden, Dr. Perrine,
and Dr. Madd:ill, of the observatory staff, in the Publica-
tions of the Astronomical Society of the Pacific. The rec-
ord from September 11, 1880, to October 31, 1885, was
printed in f uﬁ in the Publications of the Lick Observatory,
Volume I.

INSTRUMENTS AND INSTRUMENTAL RECORDS.

The meteorological instruments were installed at the
observatory in 1884 and 1885. These instruments in-
cluded:

A Draper self-recording (weighing) mercurial baro-
graph, magnifying five times. '

A Draper self-recording (weighing) rain gage.

Two mercurial barom eters, one by J. and H. J. Green of
the Fortin ciste:n type, large bore (0.55 inch) tube, and
one by John Roach, type not stated.

Eleven exposed thermometers, two maximum ther-
mometers, and three minimum thermometers, all by
Gtioen; of these one minimum and two exposed were fur-
nished by the Signal Service; the others were compared
and ce: tified by Yale College.

An anemometer of the United States Weather Bureau
pattern, reading by dial to n:iles of wind travel (ratio, cup
travel : wind travel :: 1 : 3) and recording electrically on
a Weather Bureau type of ‘‘single register.” *

The 1ecord of instruments used dwing the period of
construction is far fiom complete. The type of thermom-
eter in use hefore 1885 is not stated. In 1885 and 1886 a
number of ‘“standard’ thermometers were furnished by
Green; the Winchester Observatory of Yale College com-
pared these with a standard. No record is available of
the method of determining relative humidity, which was
first recorded in 1886. It is probable, however, that the
relative humidity was at that time obtained from wet- and
dry-bulb readings according to the method then in use by
the Signal Service.

4 For a more complete description of these instruments and their exposures see Publ,
Liok Obs, Univ. CIYH., 1887, vg. 1, pt. 9, pp. 78-81.
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F1a. 1.—General view of Lick Observatory, on Observatory Peak of Mount Hamilton, Cal., from Copernicus Peak to the northeast.
(Photo. by C. A. Bergmann, Apr. 2, 1914.)

Fig. 2.—Meridian Circle House (Lick Observatory) from the northwest. Note the Fia. 3.—Details of rain gage exposure on the roof of Lick Observatory, 33 feet above the
louvred construction of the walls. . ground. The recording apparatus is immediately below. (Photo. by C. A. Bergmann,
Thermometers are exposed in the double wall beyond the first window. The whirling May 29, 1914.)

device for the wet- and dry-bulb thermometers is between the observing slit and the
second window.

The anemometer has occupied the position shown here since May 27, 1891; the wind
vane since July 5, 1893. (Photo. by C. A. Bergmann, May 29, 1914.)
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TABLE 1.—Schedule of Meteorologieal Observations at the Lick Qbservatory.
Temperature. i Wind.
Dates, Pres- Relative | Precipi- Weath-
) Humidity. | tation. 3
e Daily. — on Velocity. gg;;:- ]1):iior:°- *

Sept. 11, 1880, to Sept. 26, 1880. .| Min..
Sept. 27, 1880, to Dee, 1, 1880 Daily..-{ Max_..| Min__
Dec. 2, 1880, to Dec. 21, 1880, 6p.m... i
Deec. 22, 1880, to June 12, 1881.. 6p.m..

June 13, 1881, to Feb, 28, 1882, ... . . ....cicicicieccaciaamanmnneaaan 6p.m.

Mar. 1, 1882, to June 30, 1882.......
July 1, 1882, to July 11, 1882. ...
Tuly 12, 1882, to Aug. 31, 1882....
S:Pt. 1, 1882, to July 16, 1884, .
July 17, 188, to Sept, 30, 1884
Oct. 1, 1884, to Nov. 8, 1885..
Nov. 9, 1883, to Feb. §, 1885.
Feb. 9, 1886, to July 30, 1886. . .

July 31, 1886, t0 BeDt. 30, 1886....oocvonssnssnssos e s
. 1, 1886, to Feb. 5, 1887.. ...
Feb. 6, 1887, to Apr. 4, 1887........

-3~ 3-7- -
Zra g B S
'z BBEER

2

| Daily. ..

Apr. 4, 1887, to June 30, 1887... ..| Daily...

July 1, 1887, to July 31, 1887... .| (No record
Aug. T, 1887, to Aug. 17, 1887.. Daily...
Aug. 17, 1887, to Sept. 30, 1887 Daily. .| M

Oct. 1, 1887, to Dec. 29, 1887. ..
Dee. 30, 1887, to Jan. 31, 1888. .

Feb. 1, 1888, to May 31, 1888, ___. ..| Daily...
June 1, 1888, to June 30, 1888...... ..| Daily...
July 1, 1888, to Sept. 30, 1908...... ..l 7n,20 00
Oct. 1,1908, t0date....caemicneraeeic i iiaicasenccienrae e 8, 8p

[ p.-m?....;. 6p i Dally.

p.m?.___{6p.ml.... . Daily...| Dally.

Min p-m?.... 6p.m?.... Daily... Daily...| Daily
........................... Total....

6 p.m? Daily...| Daily.

6 p.m? Daily. . Daily...| Daily.

6 p.m? Daily.. Daily...{| Daily.

..} 8p.m?.._| Daily... Daily...] Daily.

..| 6 p.m?.._.| Daily...! Daily max.. Daily...| Daily.

....| 6p.m?.._.| Daily... Q) Daily...| Daily.

, 20, 90 | 78, 20, 9a | Noon....| Daily max..| Daily...{ 7, 20,00 aily,

Min...| 8, 8p | 8p, 8r | Noon....| Daily max..| Daily...| 8s, "8 ally.

1 May 27, 1891, the anemometer was lowerad 10 feet to its present position on the Meridian circle house.

Atmospheric pressure.

Pressure was observed by means of an aneroid barome-
ter until July 1, 1888, when the thrice-daily observations
with the mercurial barometer began. In 1886 the correc-
tion for the aneroid was +0.21 inch, but the record does
not show that this correction was applied. Since 1888 the
pressure readings have been made from mercurial barome-
ter No. 2839 Green. This instrument has a laige-bore
tube (0.55 inch inside); the scale is graduated in twen-
tieths of inches to read directly to the argument of the
Pulkova refraction tables by a vernier to 0.005 inch. The
record had been entered o.iginally to scale numbers, but
converted to inches and thousandths to May, 1906. The
pressures are available for each ohservation.

The barometer has been exposed, from the first, on
the inner north wall of the Meridian Circle House; its
location is shown by A in figure 4. The instrument
hangs about 1} inches from the wall and is held in a verti-
cal position by a shelf around the cistern. The cistern is
4,212 feet above sea level (assuming the elevation of the
marble floor is 4,209 feet). The readings and averages
that have been issued from the observatory have been
corrected for the temperature of the mercury only. The
walls of the Meridian Circle House are double, the inner is
of solid redwood and the outer of louvers of galvanized
iron (see fig. 2). The space between the two walls is
about 2 feet.* There is an ample chamber or attic over
the observing room and the building is well ventilated, so
that the inside temperature is the same as that of the
outside air; the building is never heated artificially, and
warmin%lby solar radiation is prevented by the construc-
tion.® he Roach barometer was not at the observatory
in 1902, and seems never to have been used for meteoro-
logical observations.

5 For a more complete description of the Meridian Circle House see Publications of
the Lick Observatory, 1900, 4:5.

6 A series of comparisons made by R. T. Crawford in June and July, 1889, showed an
average difference of temperature in the space hetween the walls and inside the Meridian
Circle House of +0.03° and a maximura cifference of +1.1°; in a series in October and
November, 1889, the maximum difference was +2.1°, except for one difference of —3.7°
at & time when the outside temperature was rising rapidly. See Publ. Lick Obs. Univ.
Callf. 1013, 7:163-165.

A continuous record of pressure has been kept since
July 5, 1888, by the Draper weighing mercurial baro-
graph, magnifying five times. This instrument consists
of a barometer tube supported at the top, with its lower
ogen end dipping into a cistern hung on s;pira,l springs.
With a decrease of pressure mercury flows from the ]tfﬁfe
into the cistern, increases its weight, and stretches the
springs; a pen attached to the cistern records on a mov-
ing sheet of paper behind the barometer. The record
sheet is changed daily at noon. No correction for the
temperature of the mercury need be applied to the read-
ings of this barograph, as the weight of the mercury and
not the length of the column is recorded. The correction
for change in the s%'i_ngs with temperature is small enough
to be negligible. The ba;f])fm h is exposed o -posite the
rain-gage on the south w ofp the east vestibule of the
observatory (see D in fig. 4). The top of the mercury in
the cistern is usually at about the same elevation above
sea level as the fiducial point of the Green barometer -
in the Meridian Circle House.

Air temperature.

From September 11, 1880, until September 30, 1885,
the thermometers were exposed in a wooden box at one
of the cottages some 70 feet below the observatory and
about 200 yards to the northeast. The records of tem-
perature before and after October 1, 1885, are, therefore,
not strictly comparable.” Since October 1, 1885, the
exposure has been between the north walls of the Meridian
Circle House about 7 feet above the ground. The loca-
tion of the instruments is shown by B in figure 4, and the
outside of the Meridian Circle House and the character
of the ventilation by figure 2. Until September 30, 1908,
there were exposed here maximum and minimum ther-
mometers (Weather Bureau type) and wet- and dry-bulb
thermometers forming a stationary psychrometer. Since
October 1, 1908, wet-bulb readings have been made from
a whirled thermometer under conditions which are dis-
cussed below. Both spherical- and cylindrical-bulb ther-

1 See Perrine, C. D., in Publ. astrons. soc. Pacific, 1893, 7:124.
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mometers have been used on the psychrometer, but no
record is available of the service of each type, and there
seems to have been an irregular succession of the two
types as thermometers were broken in service.
ontinuous records of temperature have been obtained
from Richard seven-day thermographs since November
21, 1893, when a standard size (B. C. M.) instrument,
reading from +5° to +100° F. was exposed with the
mercurial thermometers. The record sheets have been
changed on Mondays at noon. There a few thermograms
for the year 1890 and continuous records from August 31,
1893, to November 21, 1893, but the exposure of the
instrument during this time is not stated. This ther-
mograph was compared with the exposed thermometer

MERIDIAN CIRCLE
HOUSE

" BUILDING

i PHOTOGRAPHIC

GROUND PLAN.

E’ LICK OBSERVATORY.
$ 1914

b3

g ! A-MERCURIAL BAROMETER

B- THERMOMETERS

C - RECORDING RAIN-GAGE AND ANEMOGRAPH.
D- sAROGRAPH

E- WIND VANE TO 1893

F- ANEMOMETER TO I891

G+ ANEMOMETER SINCE 1891, VANE SINGE 1833
H- WET BULB THERMOMETER SINCE 1912

Fi1¢. 4.—Plan of Lick Observatory, showing locations of meteorological instruments at
. varfous perl'ods since September 11, 1880,

in September and October, 1894; the resulting corrections
show the usual irregularity of the recording instrument
but no correction was over three degrees and the average
of all comparisons was less than half a degree. This
thermograph continued in service until April 12, 1909.
On March 1, 1909, a Richard thermograph, large size,
reading from —25° to +115° F. was placed in service
with the thermometers. This instrument is the property
of the U. S. Weather Bureau; it has continued in service
since its installation, and is now (1914) exposed with other
thermometers between the walls of the Meridian Circle
House.

Daily maximum and minimum temperatures have
been observed since the first record (by Mr. Fraser),
which included the maximum and minimum tempera-
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tures for September 11, 1880. The thermometers were
exposed in a wooden box on the ‘‘flat”” about 70 feet be-
low and 200 yards northeast of Observatory Peak until
October, 1885, when they were moved to their present
location in the space between the walls of the Meridian
Circle House. The ventilation of the early exposure in the
wooden box was probably not as good as could be desired.
Since October 1, 1885, the exposure has not been changed.
Before June 30, 1888, maximum and minimum readings
were usually made at 6 p. m., although there are some
records of other times of oIl))servation. From July 1, 1888,
until November 30, 1889, these observations were made at
noon in Table 5, and an attempt has been made to adjust
the maximum to the proper civil date by recording it as
of the previous date. Since July 6, 1889, maximum and
minimum readings have been made at the evening obser-
vation hour and the date regarded as the civil date on
which the observations were made. The manner in
which the readings were adjusted to the two times of
observation and the time at which the instruments were
set during the period of two records, noon and 9 p. m.,
are not stated in the record.

The early record does not state the type of thermom-
eters used to obtain maximum and minimum tempera-
tures, but it is probable that they were of the usual Signal
Service pattern. Since the beginning of observations in
the Meridian Circle House the self-registering instruments
of the Signal Service and Weather Bureau type have
been in service. When an observation was missed the
maximum and minimum temperatures have sometimes
been interpolated from the thermograph trace, but the
record is clear on all occasions where this has been done.

Atmospheric moisture.

Relative humidities for the observation hours have
been computed since October 1, 1886, and are available.
Until July 3, 1SS8, there is no record of the type of in-
strument used: but, as the stationary psychrometer (wet
and dry bulb thermometers) depending on natural ven-
tilation was in service at the II)’eginning of the regular
astronomical observations in 1885, there is little doubt
that this was the type of instrument employed. From
July 3, 1888, wet- and dry-bulb readings have been made
at the regular observation hours. Until September 30,
1908, the readings were still made from a stationary

sychrometer, exposed between the north walls ot the

Meridian Circle House (see fig. 2 and B in fig. 4). From
October 1, 1908, wet-bulb readings were made from a
sling thermometer usually inside the Meridian Circle
House, which, as already stated, is practically a large
instrument. shelter. This method was continued until
March 12, 19128

Since May 9, 1912, psychrometer readings have been
made with thermometers mounted on a Weather Bureau
whirling apparatus located between the outer and inner
north walls of the Meridian Circle House (see H in fig. 4 and
fig. 6), about 10 feet east from the other thermometers,
During most of this period the wet and dry bulb ther-
mometers have both heen mounted on the whirling ap-

aratus, but at times dry-bulb readings have been made
rom the stationary dr -gulb in its original location (B in
fig. 4). Since September 30, 1903, relative humidity has

8 No record can be found of the date on which the use of the sling thermometer was
discontinued, but the original record of observations shows a period of 42 days, begin-
ning March 12, 1912, during which no wet-bulb readings were made. After May 9, 1012,
fewer wet-bulh thermometers were broken, indicating & less dangerous method of ven-
tilation (whirling apparatus). The recollecticn of the memtets of the observatory staft
1s that the change to the whirling apparatus was made about this time.
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usually not been computed, although the observation of

the wet-bulb thermometer has been continued and re- -

corded at each observation hour; it is possible, ‘therefore,
to 1compute humidities, as all the observations are avail-
able.

A Weather Bureau hair-hygrograph by Friez, stand-
ard size, was placed in serviee March 1, 1909: since then
there has been a continuous record of relative humidity
from this instrument and the records are now on file at
the Observatory. The record sheets are changed Mon-
days at noon. The hygrograph is exposed with the
thermometers, and the thermograph between the north
walls of the Meridian Circle House (see B in fig. 1).

The dew point was regularly computed from wet and
dry bulb readings between July 3, 1888, and September
30, 1903; since that time the computations have not
been made although the wet~ and dry-bulb temperatures
are available so that computations may be made; the
dew points since March, 1909, may be computed from
the hygrograph record.

Precipitation.

Rainfall and melted snow has been measured by the
Draper self-recording rain-gage. The receiving funnel of
the gage is exposed on the roof of the observatory over
the east vestibule. (See fig. 4, C, and fig. 3.) The rim
of the funnel is a circle 7§ inches in diameter; it is
3 feet above the roof and about 2 feet from the northeast
corner of the parapet, which rises 2 feet 8§ inches above
the roof; figure 3 shows the relations between the gage,
the roof, and the parapet. The rim of the funnel is 33
feet above the ground and 4,239 fcet above sea level.

The recording apparatus is immediately below the fun-
nel, on the north wall of the vestibule. (See C in fig. 4.)
This consists of a bucket carried on spiral springs; an
ink pencil attached to the bucket makes a trace along
the zero line at the top of the record sheet when the
bucket is empty. Precipitation falling into the funnelis
carried by a tube to the bucket below; the funnel is
warmed by the office below and also by a lamp (now a
32-candlepower carbon electric lamp) which is kept burn-
ing during snowfall so that such snow as is caught by the
funnel is melted and flows into the bucket. As water
flows into the bucket the springs are extended and the
recording pen is carried down the sheet until the 0.50-
inch mark at the bottom of the sheet is reached; at this
point the weight of the water in the bucket is sufficient
to overcome its stability, the bucket automatically emp-
ties by tipping, and is then carried up by the springs
until the pen again reaches the top of the record sheet.
An adjustable weight is attached to the bucket and so
placed that the tip occurs at the instant when the 0.50-
inch mark is reached. After the bucket rises to the top
of the record sheet, the water continues to flow in and the
record of the next 0.50 inch is made in the same manner
as the first. The record sheets are changed daily at noon,
the same sheet being used repeatedly unless it has a
record of precipitation. Only the sheets which have
records of precipitation are filed, but a record is kept of
days with rain so there is no doubt that the record is
complete for the period since 1888.

During the period of construction a rain %&ge of un-
known type was used; this gage was placed in service
December 2, 1880. The;lfprecipitation for November,
1880, was estimated at half an inch at the time and ap-
pears as such in Table 3. There is no record of the
time at which the observations from the Draper gage
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began; apparently the gage was in place early in 1886,
but the first record sheet in the file is dated September
30, 1888. The daily report shows that this was the
second rain of the rainfall year beginning July 1, 1888;
0.02 inch fell on August 29, 30, and 31. There are no
records of stick measurements of rainfall, the amounts
from the record sheets being reported to the Signal Service
and, later, to the Weather Bureau.

Records of snowfall and of snow on the ground are
imperfect. Because of the exposed position of the
observatory, snowfall measurements here are of very
doubtful value. The relation between the amount of
snow caught by the funnel of the rain gage and the
actual snowfall has not been determined and such de-
termination will be exceedingly difficult. The recorded
precipitation includes the water-equivalent of the snow
caught by the funnel as this snow is at once melted and
flows to the recording bucket. The questions of loss by
evaporation during melting and of loss in the tube have
never been studied here; but both these losses are prob-
ably a small percentage of the necessary loss, due to wind
during precipitation.

Wind direction.

During the period of construction the general wind
direction for the day was at first estimated. With the
beginning of the thrice-daily observations in July, 1888,
and probably since 1885, wind direction was o{served
by means of a vane about 11 feet long with a Weather
Bureau type of head but a single board tail measuring
about 5% feet long by 11 inches wide. This vane was
mounted on a staff about 20 feet high, located directly
over the Secretary’s office. (See E in fig. 4.) On July
5, 1893, the vane was moved to the northeast corner of
the tower by the Meridian Circle House; this location is
shown by G in figure 4 and in figure 2. The new ex-
posure probably gives the true direction of the wind more
nearly than the old. The vane is mounted on a staff 7
feet in height, making the vane 42 feet above the ground
and 4,248 feet above sea level, referred to the bench on
the marble floor of the observatory. The daily wind
directions reported to the Weather ]gurea.u have usually
been computed from the records of wind direction at the
observation hours.

Wind velocity.

Wind velocity has been recorded from dial readings of
a Robinson cup-anemometer of the Signal Service pat-
tern (arms about 7 inches to the centers of the cups).
The anemometer was mounted on a staff about 20 Feet
high, above the root over the central pertion of the obser-
vatory until May 27, 1891. Its then position with rela-
tion to the building is shown by F in figure 4. The cups
were 50 feot above the ground and 4,256 feet above the
sea-level plane to which the bench mark on the marble
floor refers. Since May 27, 1591, the exposure has been
over the tower by the Meridian Circle House on a staff
about 5 feet long. This exposure is shown by G in figure
4, also by figures 2 and 3. Tho cups are 40 feet above
the ground and 4,246 feet above sea level. The present
exposure is probably good for all directions except the
scutheast, the direction from which the strongest winds
generally come. Comparisons between the exposure
over the observatory and that over the tower (points
F and G in fig. 4). made in January, 1895, when the wind
was almost continuously from the southesast, indicate
that the recorded velocities of the southeasterly winds
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are considerably lower than the indicated velocities from
the old exposure. The recorded velocities of south-
easterly winds are also lower than the recorded velocities
of winds of the same apparent force from other directions.

All records of wind velocity are those recorded directly
from the cup travel by the fixed ratio of the instrument
(3:1) indicated by the dial as miles of wind movement.
No attempt has %een made to correct the dial readings
to the true wind movement and velocity. In addition
to the dial readings, wind travel has been recorded elec-
trically on a Signal Service pattern anemograph (‘‘single
register”’); this register is located just west of the record-
ing device of the rain gage in the vestibule of the Obser-
vatory (C in fig. 4). The anemometer and the single
register were installed in 1854,° but the file of record
sheets at present at the observatory begins with July 1,
188S. Records of dial readings and total indicated wind
travel begin October 1, 1886, and, except for periods when
the anemometer was out cf service because of ice or
other hindrances, are continuous from that date. Origi-
nally the circuit to the single register was closed at every
mile of indicated wind travel (one-third mile of cup travel)
and a record made on the sheet. On June 7, 1359, some
of the contact pins were cut off, so that the circuit was
closed and the record on the sheet marked every fifth
mile of indicated wind travel.

NONINSTRUMENTAL OBSERVATIONS.

A record of wind velocity on the Hazen scale is avail-
able for the observation hours from July, 1888, to Sep-
tember, 1993, in addition to the instrumental record
of wind movement.

The amount of cloud in tenths of the sky has been
estimated at each observation hour since Jugy 3, 1888;
the occurrence of fog in the valleys below has also been
recorded. Before July, 1888, there are occasional notes
of the occurrence of fog, but no regular record seems
to have been kept. The general character of the day
has been reported from the record of the regular obser-
vations, but there is no record aside from the regular
observation hours.

Records of occasional phenomena have also been
entered from time to time on the reports and are recorded
in the observation books. The completeness of these
records has, however, varied widely with the individual
observers. The necessities of the astronomical work
of the observatory, which is its main business, have pre-
vented a complete record except at the observation hours.

OBSERVERS.

The actual observations have been made for the most

art by the members of the astronomical staff since
guly 1, 1888; before that time they were made chiefly
by Mr. Thomas E. Fraser, the superintendent of con-
truction. A full list of the observers, with the periods
of their services will appear in a future publication of
the observatory.

METEOROLOGICAL CONSTANTS OF THE STATION.

Table 2 shows in summarized form the principal
changes, with dates, in the constants of the station. The
instruments in service May 30, 1914, are listed in Table 2,
which also states the instruments now on the property

¢ See Publications of the Lick Observatory, 1857, 1, pt. 9, p. 80-81.
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list of the Weather Bureau as loaned to the Director of
the Lick Observatory. All elevations above sea level
depend upon the value, 4,219.46 feet, adopted as the
altitude of the hench mark on the marble floor of the
observatory.

TABLE 2.— Meteorological instruments in service May 30, 1914, at Lick
Observatory, Mount Hamilton, Cal.

[$=37° 20’ N; =121° 38’ W, H=4212 fi.; he=7 ft.; h=33 ft.; H=1239 ft.;
Hy=1246 ft.; ha=40 ft.])

Instrument. Pattern. Number.| Maker,
Mercurial barometer.......... Fortin eistern, 0.55-inch bore.. ... . 2839 | Green.
Barogragh ................... Draper weighing mercurfal........[...c...-... Draper.
Dry-bulb thermometer. ...... Spherical bulb, Signal Service. . ... 24154 | Green,
Wet-bulbh thermometer *. Cvlindrical bulb, Weather Bureau. 5975 | _ Do.
Whirling apparatus*. Weather Bureau R Friez.
Maximum thermometer......|..... do...... Green.
Minimum thermometer......|..... do..... 8915 Do.
Thermograph *........... ..| Richard, large size. . 8980 | Richard
gylzrograp .................. ]\;reather ]l?ureaud.i ....... ihiney 14 Erlu.

aingage............... .| Draper self-recording (welghing)...|.......... raper.
Wind vane. .. ..| 11-foot, flat tall,..... ( ........ g) .- . per
Anemometer. .. ..| Signal Service..............
Anemograph................- Signal Service single register

* Property of the United States Weather Bureau,
PRECIPITATION AND TEMPERATURE OF MOUNT HAMILTON.

The monthly, seasonal, and annual rainfall of Mount
Hamilton since the beginning of the record is shown by
Table 3. The data are those observed by the observa-
tory, but the results have been checked by the records of
the United States Weather Bureau and all differences
investigated by reference to the original observations.
The only important differences are to be found in certain
winter months where snowfall was indicated in the
re{)orts sent to the Weather Bureau at the date of the
fall, but the catch of the rain gage, including melted snow,
reported by storms only. In Table 3 the catch of the
rain gage has been reported in all cases; thisincludes rain,
melted snow, and precipitation from clouds surrounding
the observatory which might be classed as fog at times;
the record is that of the total iegistered catch of the rain
gage and in most cases is probably under rather than
over the actual precipitation owing to the exposed loca-
tion of the gage.

TaBLE 3.— Monthly, seasonal, at Lick

and annual precipitation
Observatory, Mount Hamilton, Cal.

(Inches.)
[H,=4,239 It.; hy=33 ft.]

i
. . I
Bu 1> L -

31| 218 | - ;

Smon.-*ﬁg_'ggalg'a o E'g

s|BlE|E| 2 58|55 |5 (81088

El<|@|o|Z2 (A A |m S |<|H |8 a[M]<
1580-81.. 0| 0| 0| 0] 0.50 o.ﬁs1 3.51| 5.99] 1.13] 0.98 0.09| 0.33(22. 211881} 23. 09
1881-82..0 0 00.10(0.33) 0.91| 8.72| 3.55| 2.9¢| 5.40| 4.70| 0.48| 1.08{29. 15}1882| 29. 63
1882-83..] 0! 0| 0 ln.16| 3.45 1.93/ 3.10| 3.75! .68 2.06| 7.55| 0 [87.26)1883! 32.05
1833-84..| 0| 0 0.652.15 1.48] 2.05]| 5.60/12.75116.35/11.95| 1. 24| 3.85/68. 0{1&84] 90.13
1384-85..1 0 0.150.653. 71) 0.01i33. 841 1.99 0.57) 115/ 2.08: 0.18) 0, 36/44. 67]1885) 13. 23
1885-86..] 0| 0 (0.150.05| 1.92| 9.80! 4.44| 1.80| 5.77 6.79‘ 0.70| 0 |81.4241888]25.28
18%-87..| 0| 0| 0 i0.80] 2.82| 2.34| 2.83| 7.80; 1.39| 5.75| 0.25| 0.30/24.041887| 30.93
1887-88_.10.04] 0 [0.830.09[ 0.9u[11.25/10.04] 1.3] 3.40! 0.68| 1.25) 0.67]30. 341888 25.48
1888-89_.| 0 (0.02(0.490.03| 3.27( 4.23! 1.04| 1.42| 8.17| 1.92| 3.21| 0.05/21. 85/1839| 35.84
1889-00_.{ O| 0| 0 [4.38 4.46(13.191 7.93) 6.60; 4.39| 1.79| 2.42{ 0 |45.161800( 29.92
1890-91_.) O 0 0.20:0.02! 0.58( 5.30/| 1.38/ 7.12( 4.10| 3.08| 1.01] 0.57/24. 051801 28. 07
1891-02.71 0 | 0 0:280.61| 0.35] 054/ 1.07] 2.90( 5.95| 1.90| 3.52] 0.32[27. 40]1592] 34,16
18920321 0 | T.|0.24!1.3%710. 30| 5.58 8.20/ 3.45/ 8.99/ 3.61) 0.95 0.16[37.93 1893 29,18
1893-94_.1 0| 0[0.430.66| 4.01f 3.58/( 9.7410.52 2.54 0.89] 2.78 0.64/35.84 1304( 44.40
1894-05__10.02( T. |1.8412.98 0.24/11.90]10.00] 3.08| 1.46) 2.30| 2.39| O |[36.61.1895(25.72
1385-96..(0.01| 0 [0.03,0. 78| 2.46| 3. 16lf 0.54] 1.08| 3.83) 6.70| 2.10| 0.02/29. 76'1896| 36. 64
1896-97..[ T. |0.28/0.47|1. 85| 5.85( 4.01( 3.50 7.42| 6.45] 0.82( 0.28{ 0.38!32. 221807| 24.38
1897-98_.( 0| 00.07)1.25 1.51| 2.70l| 2.30| 4.18] 2.04! 0.83| 2.41| 0.3%(17.66.1598{17.11
1898-09..| O | 0 (0.291.33| 1.23| 2.13) 5.63 0.75(11.11| 1.40| 1.47| 0,39:25. 73 1899] 36. 32
1899-00..| 0 [0.12 T.}a.37 4.99| 4.16(| 3.20] 1.70| 3.37) 4-06| 1.35| T. [29.31.1000{ 27.30
1900-01. (0. 01(0. 02(0. 03:3. 48| 7.76| 2.21)( 5.76] 5.92( 1.9 3.33| 1.07] 0.02/31.84J1901| 25.90
1001-02..] 0 (0.05/1.082.19| 2.89) 1.6L)[ 1.44} 0.14! 5.19( 2.61| 1.19| 0 [27.301902| 27.78
1 -l 0170 0209 3.01] .11}l 8.88] 220 8.89] 1.12] 0.05] T. [30.351903]31.55




JUNE, 1014,

TaBLe 3.— Monikly, seasonal, and annual precipitation at Lick
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TasLe 5.—Exireme temperatures at Lick Observatory, Mount Hamilion,
Cal., from Sept. 11, 1880, to May 81, 1914 (°F.).

Obaervatory, Mount Hamillon, Cal.—Continued.
= s | a - From September 11, 1880. From October 1, 1885,
Season. . -8 - E 3 o E' a4 = 4 ')
. ] =] .8 ] 5 E = . . g Month,
5 §, 2|8 $§lgls £ El5|d g g§(9 Max.| Date. |Min.| Date. |Max.| Date. [Min.| Date.
Bl2lgis|21A12 &l |2 |s]21&8])5)%
1003-04..] o 0| T.[0.37 7.67| 1.39) 1989538064380450033386'19043521 14,1886 '{}3 3,1902 .g; 14,1886 .:f('i 3,1902
1904-05..| T. |0.05(2.33]2.51] 2.05| 3.84|| 4.04| 3.89] 5.01| 1.36| 2.27| 0 |28.25 1905|23.04 171885 | 34 101902} 03| 231888 | 34 16' 1902
1905-06-.] 0{ 0(0.02] 0! 3.50f 2.05|11.66( 5.76| 9.72| 1.81| 3.15| 1.15[38. %2 1906| 45. 76 i o 1888 '
1906-07..0 O | T.[0.280.05 1.9210.26() 9.81| 4.6912.901 1.14) 0.4 0.92,42.39 1007 3. 47 September | 93 1,1882 | 30| 25,1001) 91 { 18,1913 } 30 25,1901
1907-08..| T.| 0 [|0.01/1.62| 0.18! 7.77|| 5.02; 4.28) 1.95| 0.':'0I 2.39| 0.02123.93 100R| 21. 30 Qctober...| 90 12,1901 28 29,1901 90 12,1901 28 29,1901
1 ..l 0| 0] 0[1.37 2.63| 2.96/(18.18] 9.40 4'05. 0.()3l 0.13| 0 ([38.841909;43.11 November.| 88 | 12,13,1892 13 | 19,23,1900 88 | 12,13,1892 13 | 19,23,1900
1909-10..| O 0 0 [1.77] 2.59) 6.87|f 6.24| 3.13( 3.28 0.91 0.12) 0.07|24.97.1910|17.70 s 18 25, 1899 1899 25,1899
1910-11.2/0.04 0 [0.25(1.08) 0.94 L.77\115.78| 4.37| 7.00! 1.35! 0.75, 0 |33.2091011134.12  December.| 72y %’ 1gp9 } 17 { 201011 [§ 72 6.1900 |f 17 20,1911
1911-12..] O} O| O (0.46] 1.21} 3.22| 4.44] 0.50 3'96i 2.70] 1.31| 0.4418.24 1912| 20.92 January... T4 6,1803 6 14, 1888 74 68,1803 8 14, 1888
1912-13..] 0| 0 {2.01/0.94] 2.34] 2.28|| 5.42( 0.48| 3.40, 0.94] 1.60{ 0.0719. 48 1913 23. 46 February..| 74 18,1893 12 12,1884 74 18,1803 13 , 1899
1913-14../0.06/0.10( 0 | o0 | 5.34| 6.05([11.57) 5.24 1.51‘ 2.01) 1.80f...._[--c ]---- wees-  March.....| 80 anasel ;18 11831 76 L1887 | 19 29,1807
April.. 82 27,1881 | 21 13,183 1 80 13,1888 | 23 12,1011
Averages|0.01(0.02(0.38]1. 55, 2.82) 6.07|| 6.08) 4.56| 5.37] 2.62) 1.54] 0.3431.300. ... ay... 20 19,1881 | 21 . 1901 anin| 2 ,1901
: . | Tune....... 92 61 2 3902 90 1895 3,1002
. Year.| 97| July 14/86 6 | Jan. 14/88 97 { July 14/86 6| Jan. 14/88
The temperature data for Mount Hamilton have been ____

compiled in Table 4. The data since July, 1888, have
been compared with those published by the Weather
Bureau, and are in essential agreement with them; in
the few cases of disagreement the data for the months
have been computed from the original record and the
means derived from the new computation entered in the
table; all additions have been made by an adding ma-
chine. The averages have been determined from the
means entered in the table. The extreme temperatures,
‘presented in Table 5, have been compiled from the
original records. Owing to the differences in the expo-
sure conditions the extremes before October 1, 1885,
have been separated from those observed since that date.
This separation has not been made for the means, as it is
probable that the difference hetween the older means
and the true mean temperatures for those months is
less than the error they introduce into the averages, and
it is desired to show the complete record of the station.

TABLE 4.— Monthly and seasonal mean temperatures at Lick Observatory,
Mount Hamilton, Cal. (°F.)

E"‘
Season. o s . : ] §—=:
¥ialg|B |8 d|E18 &|5|8|45
Bilz || &8|=z|alleie|s |25 |3 |85
.......... 65.9| 61.6 48.7) 43.0 42.5| 44.0| 46.4| 54.6] 59.0| 62.
60. 4 66.7| 62.2 45.6| 38.4| 42.8|| 35.8 35.4) 41.7| 46.2| 63.4| 63.2 50.
72.5| 73.3] 68.0| 50.6| 44.1| 47.2|| 45.2| 39.2| 51.0, 43.6] 53.0| 67.8] 54.
74.0] 70.0| 69.6! 50.8| 50.0( 46.4' 46.0| 40.0| 39.2/ 43.8| 54.4 55.4] 53.
62.4| 72.8| 60.8] 56.2| 52.5( 41.0|| 49.0| 47.1] 51.9f 50.0] 57.6( 58.9 55.
68.4| 75.0 66.4 61.5..... ....| 49.4] 41.2] 46.6| 55.1 65. .
46.2].....]ecc- 51,31 48.3, 50.4; 43.6| 33.0[ 5L.4| 46.9; 53.8] 61. .
..... 60.0| 67.2) 59.2| 53.4| 40.6|| 35.6] 44.6| 41.9| 54.6| 53.8 55. .
68.8 73.8 72.5 59.4) 48.2| 46.2|| 41.1 45.6] 48.1| 50.3| 54.4) 68.94°56.3
72.3) 72.6 686 53.7) 49.0| 34.8/| 30.6( 36.6| 41.3) 43.0 46.6) 58.9 5L 1
70.2| 70.5| 67.4| 58.8{ 56.5! 46.6!| 42.0| 35.8| 41.4] 44.7| 52.0! 55.7 53.4
71.4) 72.6 60.7) 59.1) 52.1| 35.8/| 44.1| 42.4| 42.6! 42.8] 52.6 57.9 52.8
67.01 71.9| 63.4) 54.8 51.8 42,11 51.3) 30.0) 87.2 41.0| 51.& 58.§ 52.6
67.9| 71.8] 55.4} 51.0| 46.9| 44.8!| 359 35.6/ 40.4] 49.4 51.6! 53.6} 50.3
71.3( 71.6] 63.5| 55.5( 57.6 37.2!| 36.4| 45.8| 42.8; 47.2( 52.2] 65.2] 538
67.2| 70.4] 50.0| 59.9 47.9| 41.4 45.2 46.5( 43.4 37.6| 46.6 64.6] 52.5
73.2 67.8| 61.7| 57.8| 44.5 45.4| 41.5/ 36.3| 32.8 51.0| 58.0; 57. 8§ 52.2
70.8| 71.5) 60.4| 51.7) 46.3| 43.0] 35.8 42.8 3.1} 50.5) 47.9. 62.0§ 51.8
71.4| 71.2 61.8) 56.0) 48.5| 43.1: 42.5| 41.0| 39.6 47.6| 46.3. 63.7 52.6
71.6) 61.3| 69,8 52.7) 46.9| 45.6 47.5) 43.0) 481 43.0 52.8 63.9 53.8
71.61 62,01 56.2 57,2 5L.0! 47.2  88.7 40.4 44.0; 44.8! 50.1: 59.8 52.0
60.9| 69.4( 58.8) 56.5 50.4| 46.6| 40.9| 39.0| 36,6 41.3| 46.4; 53.4] 512
66.7| 66.9| 68.2 53.0| 41.6) 41.8( 43.7| 34.9| 40.0 43.7| 5¢.0 61.6] 51.3
64.0| 67.4] 63.6| 50.8! 48.2| 47.2| 41.4] 39.6| 38.7 45.6| 56.6' 65.0f 53.2
6.0| 72. 4] 65.0 55.6] 51.0] 43.0| 43.4] 43.1| 44.4] 47.2| 45.9] 59.6] 53.0
71.8| 70.2{ 62.2 56.4| 46.2| 41.6 43.3 43.8) 40.2{ 45.6] 45.6) 56,4 52.1
-] 75.2) 71.8) 63.4| 58.8| 43.7| 42.2| 34.2| 48.2] 37.4| 49.2| 51. 4] 57.6) 52.7
67.1) 66.4| 57.5| 54.5) 49.6] 42.4|| 40.1| 3%.9| 44.6| 50.7| 46.9| 58.1 51.4
74.4| 70.2| 62.8 51.6| 50.7| 10.6 39.2 36.8 37.4] 50.6, 51.6] 60,6 52.2
65.7| 69.8] 64.1 55.3| 44.4| 38.0]| 35.6 3.3 47.0) 50.9] 57.0] 57.6] 52.0
70.5{ 72.0| 62.4| 58.2) 4%.0| 44.7| 33.9] 32.9 44.0] 44.6 48.4| 62.4] 52.2
73.4| 66.9] 56.0' 53.8| 48.6 39.0(| 42.8) 43.3| 37.3] 40.0| 51.6] 59.2 51.0
1912-1013.... .. 65,5/ 64.6| 60.4' 50.1 40.%| 4n.4i| 37.6| 30.7] 41.2| 43.8 53.8/ 55.9 50.2
1013-1914. ... 67.0| 69.5] 66.0] 5S.0 43.%| 39.0| 30.6] 42.8| 40.0| 45.8] 54.6/.....}.....
\
Averages....| 68.9] 69.8 63.4| 55.5 48.2 42.8 41.o| 40.7| 42. 4| 47.2| 52.3| 40. 9 52.5

Note.—Since October 1, 1885, the exposure has been the same, 7 feet above the ground
between the north walls of the Meridian Circle House. Before October 1, 1885, the expo-
sure was in a box in the saddle about 200 yards northeast of Observatory Peak and
about 70 feet lower.

CONCLUSION.

The meteorological record at Mount Hamilton has
been kept continuously for nearly 34 years; during the
last 28% years the exposure of the insiruments, except the
anemometer and vane, has heen unchanged: and during
the last 26 years the administration and the routine
have remained unchanged. The record, therefore, fur-
nishes a considerable body of data for a study of the
mountain climatology of central California. It is espe-
cially fortunate that a regular station of the Weather
Bureau is situated at San Jose in the Santa Clara Valley,
near the foot of the mountain; there are, consequently,
available records of undoubted value for a comparison
of the climate of the mountain with that of the valle
below. Such a study is now contemplated by the Uni-
versity of California and it is hoped that the results of
the study will furnish a hetter understanding ot the
climatology of the Coast Range region of this portion of
the State than has been possible heretofore.

THE NEGLECT OF ATMOSPHERICS.

The great neglect of the study of the atmosphere, both
by students and teachers in universities and colleges, as
compared to the study ot other subjects that are less im-
portant to the human race, is common both to Europe
and America. It can only be explained by a recognition
of the fact that the study of the atmosphere in general
has not yet been pushed to such a degree as to have at-
tained great practical importance in the business inter-
ests of the world. Was have not yet learned to control
the storms or to make detailed, accurate long-range
predictions of wind and weather. But the rapid ap-
proach of this desirable attainment will be greatly_faci{;-
tated and indeed absolutely assured, when the study is
taken up in earnest from the point of view of the experi-
mental physicist rather than that of merely observational
climatology. The mind, the brain, the intellect, not
brawn and muscle, are the powers that Man must use in
his search for the keys that will open the flood gates of
the clouds and the winds.

The rapid progress of our knowledge of the upper
atmosphere, experimental work with balloons, the prog-



